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This report contains portions of the economic impact analysis report that are related to the
industry profile.



1.0 INDUSTRY PROFILE
1.1 Introduction :

This industry profile details the various market
characteristics of the industries potentially affected by
the NESHAP limiting halogenated solvent emissions from
organic solvent cleaners (alsoc called degreasers).* The
industries include manufacturers of degreasers, '
manufacturers of halogenated solvents used in degreasing,
and industries that use degreasers.

Industries that use degreasers will be directly
impacted by the NESHAP because they will incur control
costs. Manufacturers of solvents used in degreasing and
manufacturers of degreasing equipment will be indirectly
impacted by the regulation; For example, demand for
solvents and degreasing equipment will decrease if cutput in
the user industries decreases in response to an attempt to
recover control costs by increasing prices. fThe
substitution of alternative cleaning systems or
nonhalogenated solvents for cleaning methods using
halogenated solvents would also affect both halogenated
solvent and degreasing equipment manufacturers.

The profile will first examine the manufacture of
degreasing equipment and halogenated solvents.
Subsequently, there will be an examination of the industries
using degreasers.

1.2 Deareasing Eguipment .

Degreasers are used to remove water-insoluble soils
such as grease, waxes, carbon deposits, oils, fluxes,'énd
tars. Among the surfaces cleaned are plastics, metals,
fiberglass, and printed circuit boards. Degreasing takes

*Though the degreasing NESHAP may also limit HaAP
emissions, it has not yet been determined which HAPs
will be regulated. Thus, the profile only addresses
halogenated solvents. _ _ ' .



place prior to production processes such as painting,
plating, inspection, repair, assembly, heat treatment, and
machining. To remove the soils, degreasers use a variety of
" solvents. _

Besides varying in size, from bench-top models to
industrial-gize models, degreasers also vary in
technological sophistication, from a simple tank containing
solvent to an autonated, multi-stage syetem.’ However, .
degreasers are usually categorized. into three groups: cold
cleaners, open top vapor cleaners (OTVCs), and in-line
(conveyorized) cleaners.

Used most often for maintenance cleaning and the
routine cleaning of small parts, cold cleaners use room
temperature solvent to clean equipment and parts. These
solvents are primarily aliphatic petroleum distillates,
alochol bhlends, or napthas.? Only a certain type -- the
carburetor cleaner —-- uses halogenated solvente.’_

Cold cleaners are batch—opefated; this means that their
operation is discontinuous and on an as-needed basis.

An OIVC cleans parts and egquipment by suspending them
in the heated vapors of a solvent. OTVCs, like cold
Ccleaners, are batch-operated. Unlike cold cleaners, they
are rarely used for maintenance cleaning because cold
cleaners are less expensive to operate for this type of
work.* Exceptlons include the maintenance Cleaning of
electrical components, small equipment parts, and aircraft
parts, where the degree of cleanliness provided by an 0TVC
is necessary. OTVCS are widely used in netalworking
operations.’ |

The final type of degreaser is the in-line or
conveyorized (vs. batch) cleaner. The five types of in-line
c¢leaners using halogenated solvents are cross-rod meonorail,
belt, strip, and prlnted circuit board processzng equipment
{(including photoresist strippers, flux cleaners, and



developers).® In-line cleaners can use either a cold-
" ¢leaning process or a vapor-cleaning process; the majority
use vapor cleaning.’” An in-line cleaner is used mainly in
manufacturing facilities where there is a constant stream of
parts to bae cleaned. In these situations the advantages of
a conveyorized system outweigh the lower capital cost of a
batch-operated OTVC.! One of these advantages is that an
in-line cleaner greatly reduces manual parts handling
associated with cold cleaners and OTVCs. Another advantage
is that in-line cleaners are usually tailored to the
specific production environment rather than being of a
generic design.

The manufacture of degreasers is part of the broad
SIC 3559, Special Industry Machinery, Not Elsewhere
Classified.’” There is little published information
concerning the manufacturers of degreasers. The most recent
data available are from a 1987 survey of producers of cold
- cleaners and OTVCs by the JACA Corporation of Fort
Washington, PA.'"! The survey identified about 50 companies
that in 1986 supplied cold cleaners to metal cleaning
operations. Among these, some of the major producers were
'Safaty-Kleen, Phillips Manufacturing (a wholly-owned
subsidiary of safety-Kleen), Kleer-Flo, Graymills, Build-
All, R&D/Kamas {(a division of Fountain Industrles), and
Crest Ultrasonics.

Cold cleaner units ranged in price from $100 to
$5,000 in 1986. Between 25,000 and 50,000 cold cleaners
- were estimated to have been sold in 1986, over half of'which
were carburetor or immersion cleaners sold to automotive
repair shops.

Approximately 75 companies manufactured OTVCs in .
1986. Two companies, Detrex and Baron-~Blakeslee, accounted
for 50 percent of 1986 production. Other major producers
included Phillips Manufacturing, Crest Ultrasonics, Delta



JIndustries, and Cooper Company. Between 1,000 and 2,000
OTVCs ware sold in 198s, ranging approximataely in price from
$1,500 to $340,000. '

There are a number of SIC industries which use
degreasing equipment. These user industries are discussed
in Section 1.4.

The most recsnt data concerning the number of
degreasers using halogenated solvents are from 1987.12 In
that year thera were approximately 100,000 cold cleaners,
25,000 to 35,000 OTVCs, 2,000 to 3,000 in-line vapor
cleaners, and 500 to 1,000 in~line cold cleaners using
halogenated solvents.

Though thera are no published forecasts available for
the production of halogenated solvent cleaners, it can be
assumed that demand will to some extent be influenced by the
degree of substitution of alternative cleaning systems.

1.3 falogenated Solvents Used In Pegreasing

There are five halogenated solvents used by
degreasers.” They are methylene chloride (MC),
perchloroethylene (PCE), trichloroethylene (TCE), 1,1,1-
trichlorcethane (TCA), and trichlorotrifluorcethane (CFC-
113). The first four have been designated for requlation by
the degreasing NESHAP. _

The manufacture of solvents used in degreasing is
classified in SIC 2842, Specialty Cleaning, Polishing, and
Sanitation Preparations.™ Table 1 lists the manufacturers
of the four solvents. Dow Chemical U.S.A. currently
manufactures all four solvents. Both PPG Industries, Inc.
and Vulcan Materials Company produce three of the four
solvents. TCA has the largest amount of capacity dedicated
to its production (477" million kilograms per yYear} while TCE
has the smallest (145 millions kilograms per year).



TABLE 1.

U.S. PRODUCERS OF METHYLENE CHLORIDE

(MC) , PERCHLOROETHYLENE (PCE), 1,1,1-
TRICHLOROETHANE (TCA), TRICHLOROETHYLENE

(ICE), 1992
T ————————
Capacity
Chemical Company (10° kg/yr)
MC Dow Chemical U.S.A. 104
Occidental Chemical Corp. 50
Vulcan Materials Company _95
| 249
PCE Dow Chemical U.S.A. 41
PPG Industries, Inc. 91
Vulcan Materials Company 91
223
TCA Dow Chemical U.S.A. 227
PPG Industries, Inc. 159
Valcan Materials Company 91
: 477
TCE Dow Chemical U.S.A. 54
PPG Industries, Inc. 91
145
Sources: a ' Jandary 20,

1992, January 27, 1992, February 3, 1992,

March 2, 199%92.



Table 2 presents production data for the four
solvents. Production levels in the mid to latter 808 were
down from the beginning of the decade for MC, PCE, and TCE.
This trend resulted from decreased demand, particularly for
metal degreasing applications.’ In response to rising
disposal costs, users of the solvents. began recycling them,
contributing to this decreased demand.V7 The largest drop
in production from 1980 to 1990 was the 50 percent decrease
in PCE production. TCA. experienced increased production
from 1987 to 1989; the chemical was being substituted for
trichlorotrifluorocethane (CFC~113) and a number of VoOC
compounds, !? '

The various end uses of the four solvents are listed
in Table 3. It is apparent that TCE is the most reliant on
degreasing end-uses; 90 percent of 1992 consumption is
accounted for by vapor degreasing applications. Degreasing
applications (vapor degreasing, cold cleaning, and
electronics cleaning) account for the majority, s2 percent,
of TCA consumption. Fifteen percent of MC consumption
involves degreasing applications. PCE is the least reliant
on degreasing applications, which only currently consume 13
percent of output,

Historical data concerning the domestic consumption
of the four halogenated solvents in degreasing applications
are contained in Table 4A. As shown, PCE, TCE, and Tca
ware, in recent Years, the major commercial solvents,
accounting for 90 to 95 percent of the markets for solvents
used in metal degreasiﬁq.“ The consumption of all four
chemicals edged downward throughout the decada. Demand was
stagnant in recent years, particularly from 1984 to 1987.
Not until the period of 1987 to 1989 did the consumption of
MC, PCE, and TCE recover. In 1991, the consumption for



TABLE 2. U.S. PRODUCTION OF METHYLENE CHLORIDE (MC),
'~ PERCHLOROETHYLENE (PCE), 1,1,1~-
TRICHLOROETHANE (TCA), AND .
: - TRICHLOROETHYLENE (TCE), 1980-1990
M

Quantity (10° kg)

MC PCE Tca TCE

1990 213 174 355 76
1989 213 215 352 50
1988 - c 230 - 227 © - --317 50
1987 233 215 3158 88
1986 254 184 294 75
1985 262 225 268 77
1984 250 231 303 88
1983 265 248 266 91
1982 241 265 270 g6
1981 269 313 279 117
1980 256 - 1347 314 121

Sources: Facsimile. Risotto, s., Halogenated Solvents
: Industry Alliance, to Jenkins, A., JACA Corp.
March 12, 1992. Information concerning
halogenated solvents.



TABLE 3. USES OF METHYLENE CHLORIDE (MC),
PERCHLOROETHYLENE (PCE),
1,1,1-TRICHLOROETHANE (TCA), AND
TRICHLORDETHYLENE (TCE), 1992

m

Percent of Total

Consumption
MC: paint removal/stripping ' 31%
plastics 15%
flexible polyurethane foam . 14%
pharmaceuticals - : 11%
netal cleaning/degraasing 11%
aerosols 8%
electronics 4%
miscellaneous 5%
PCE: dry cleaning/textile 50%
processing -
chemical intermediate . 27%
metal cleaning 13%
miscellaneous 10%
‘TCA: vapor degreasing 31%
cold cleaning - 18%
aerosols 12%
adhesives 10%
chemical ‘intermediates _ 10%
coatings and inks : 7%
textiles 43
electronics ' 3%
miscellanecus 5%
TCE: vapor degreasing 90%
chemical intermediate 10%

and miscellaneocus

Sources: Chemical Marketing Reporter, January 20,
1992, January 27, 1992, February 3, 1992,
Harch 2, 1992.



TABLE 4A: U.S. CONSUMPTION OF METHYLENE CHLORIDE
- {MC}, PERCHLOROETHYLENE (PCE),
1,1,1-TRICHLOROETHANE (TCA),
TRICHLOROETHYLENE (TCE) IN
DEGREASING APPLICATIONS*, 1985-1991

%

Quantity (10° kqg)

MC PCE - TCA TCE
1991 18.8 16.2 123.8° 42.0
.1989 13.9 31.4 = 169.5 17.5
1987 22.4 N/A N/A 56.0
1985 _23.4 30.6 163.5 733

*‘Include metal cleaning and electronics ¢leaning by
vapor dedreasing or cold cleaning.

"Estimate. .

N/A - Not available

Sources: ¢ i t i » Chemical
Profiles from: March 2, 1992, February 3,
1992, January 27, 1992, January 20, 1992,
January 23, 1989, February 6, 1989, July 1,
1989, July 8, 1989; Halogenated Solvents
Industry Alliance, "White Paper -- |
Perchloroethylene," June 1991, "White Paper -
- 1,1,1-Trichlorocethane, " May 1991; "White
Paper =-- Methylene Chloride, February 1989,
"White Paper - Trichloroethylene,” april
1989, "White Paper -- 1,1,1-Trichloroethane,"
June 1987, "White Paper - Methylene
Chloride,® May 1987, "White Paper =-
Trichloroethylene," November 1986, "White
Paper =- Parchlorocethylene, " August 1987;
Facsimile. Risotto, §., Halogenated Solvents
Industry Allianca, to Jenkins, A., Jaca Corp.
March 12, 1992. Information concerning :
halogenated solvents. .



all the solvents fell drastically. The consumption of
PCE in metal degreasing dropped 48 percent from 1989 to
1991. Consumption has dropped as there has been more
solvent recycling and switching to alternative solvents
in response to environmental regulations and sharply
rising disposal costs for waste solvents. ‘

" Table 4B shows the 1991 consum@tion of the four
solvents in degreasing applications by degreaser type.
40.4 percent (81.2 million kilograms) of total solvent
consumption was accounted for by batch vapor cleaners.
Batch cold cleaners consumed 37.5 percent (75.4 millieon
kilograms) of the solvents. Overall, batch cleaners
(cold cleaning and vapor cleaning) accounted for 77.9
percent of solvent consumption in degreasing
applications.

-The historical average realized prices of the
four halogenated solvents are listed in Table 5.
Halogenated solvent prices are influenced by the level
of imports, raw material costs, and capacity.® The
Price of MC reached a decade-high of 52 cents per
kilogram in 1984, and settled at 46 cants per kilogram
by 1890, 6 cents below the 1980 price. The price of
PCE fluctuated throughout the period, reaching a
decade~high of 49 cents per kilogram in 1989 then
falling to 33 cents in 1990. In 1985 the price of TCA
was a decade-high of 69 cents per kilogram, and
subsequently fell to 59 cents by 1990. 1In 1988, TCE
climbed to its decade-high of -66 cents per kilogram,

Of the four solvents PCE is the most heavily imported
(Table 6). MC imports peaked in 1954, and declined through
1991 to 3.2 million kilograms. The peak year for ECE
imports occurred in 1986 when 72.2 million kilograms. were
imported. Imports of PCE subsequently fell to 31.8 million
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TABLE 5. AVERAGE REALIZED PRICE OF METHYLENE
- CHLORIDE (MC), PERCHLOROETHYLENE (PCE),
1,1,1-TRICHLOROETHANE (TCA), AND
TRICHLOROETHYLENE (TCE), 1980-1989
M

Price (¢/kg)

MC " PCE TCA TCE
1990 46 a3 59 N/A
1989 a7 49 62 N/A
1988 40 44 62 66"
1987 N/A 37 70 60°
1986 3s 36 64 T
1985 N/A 42 68 64°
1984 N/A N/A N/A N/A
1983 42 37 55 N/A
1982 N/A N/A N/A N/A
1981 N/A N/A N/A N/A
1980 49 35 53 43

*Estimated
N/A - Not available.

Sources: U.S. International Trade Commission. Synthetjc
ic ¢+ 1983, 1986, 1988, 1989, 1990;

Mannsville Chemical Products Corporation,
"Chemical Products Synopsis -- Perchloroethylene, "
February, 1989; Mannsville Chemical Products
Corporation, "Chemical Products Synopsis-
Trichloroethylene," February, 1989, Mannsville
Chemical Products Corporation, "Chemical Products
Synopsis == 1,1,1-Trichloroethane," October, 1990.
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TABLE 6. U.S. IMPORTS OF METHYLENE CHLORIDE (MC),
- | 'PERCHLOROETHYLENE (PCE), 1,1,1-
TRICHLOROETHANE (TCA),
-TRICHLOROETHYLENE (TCE), 1980-1989

Quantity (10%/kq)

Year MC PCE PCA TCE
1990 8.8 . 24.9 2.8 31.4
1989 7.4 20.5 6.0 26.7
1988 12.4 27.0 7.1 6.0
1987 18.4 24.5 8.8 8.8
1986 " 16.8 27.5 8.8 17.3
1985 25.6 10.3 5.5 19.8
1984 - 28.9 o 13.1 2.0 14.0
1983 19.9 24.7 0.0 . 15.0
1582 18.0 20.0 0.0 6.2
1981 14.2 35.5 0.0 8.3

1980 ) 11.5 34.0 0.0 3.5

Sources: Facsimile. Risotto, s., Halogenated Solvents
Industry Alliance, to Jenkins, A., JACA Corp.
March 12, 1992. Information concerning
halogenated solvents.
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kilograms in 1991. TCA experienced increased imports from
1984 to 1988; imports fell in 1991. After 19.8 million
kilograms were imported in 1985, imports of TCE fell to 1.4
nillion kilograms in 1991.

The growth prospects for halogenated solvents are
unfavorable. In June 1991, Chemical Engineering reported
that the Freedonia Group, a Clevaland-based market research
firm, forecast that over the 1990s the production of
halogenated solvents would drop by approximately three
percent.? There will be technological improvements in vapor
degreasers, making more efficient use of solvent.Z Emission
control equipment will also reduce fugitive emissions.”?® The
recyciing of halogenated solvents will become more
prevalent.”? Finally, alternative solvents wmay be
substituted. These include water or aqueous-based
detergents, nonhalogenated solvents (e.qg., terpenes, _
Stfoddard solvents, mineral spirits), and newly developed
solvents that are part}ally hydrogenated CFCs or blends of
partially hydrogenated CFCs and nonhalogenated solvents.?

More recent forecasts by Chemical Marketing Reporter
predict negative growth of consumption for MC, TCA, and
TCE.”#® fThe demand for domestically produced MC will be
depressed by increased environmental regulation, including
OSHA’s revised PEL (permissible exposure level) proposal,
and EPA’s dry cleaning NESHAP. Growth in consumption is
forecast to decline 3 percent per year through 199s.
Environmental regulation, specifically the Clean Air Act and
Montreal Protocol, are forcing the phase out of TCA
production. Consumption is forecast to decline 11.6 percent
per year through 1996. TCE consumption is foracast to
decline 2.6 percent per year through 1996; it is being
regqulated because it helps create smog. Only PCE
consumption is expected to grow (7% per year through 1996)
because of its use in dry cleaning applications.®

14



Consumption of PCE iz expected to grow despite increased
regulation by OSHA and EPA. '

One final point is that all four solvents are
regulated by the Hazardous Organics NESHAP (HON) under the
Clean Air Act. Thus, besides any control costs imposed by
the degreasing NESHAP, there will also be additional control
costs due to the HON.
141@5&:&&1&_@@%

Degreasing is-performed-in a variety of industries..
Because the process is so widespread, it is not possible to
identify the specific establishments and products that would
be affected by a degreasing NESHAP. The economic analysis
must instead rely on a definition of the industries that use
degreasing equipment and any associated data available.

In a 1976 study, Eureka Laboratories identified 38 3-
digit and one 2~digit SIC industries that use degreasers.™
In Table 7, the 39 user industries are listed according to
the 1972 SIC classification system used in the Eureka
Laboratories. The table also indicates which codes were
redefined in the SIC classification system. It should be
noted that two other {ndustries perform the same services as
SIC 753, Automotive Repair shops. These industries are SIC
551, Motor Vehicle Dealers and SIC 554, Gasoline Service
Stations. Because they were not identified by the Eureka
Laboratories study, they are discussed only in section 1.5.
Lndugtry Structure

In 1987, the classification system was reorganized.
Sixteen industries were affected by this reorganization.
However, in four industries the changes were only
redistributive within the 3-digit" grouping, which does not
affect the aggregate data for that industry. These four
industries were SICs 336, 349, 353, and 361.

15



TABLE 7. INDUSTRIES USING DEGREASING EQUIPMENT,
' BY 1972 AND 1987 BASIS

M__

SIC Code, SIC Code
1972 ' Redefined
Basgis Industry Name in 1987
254 Partitions and Fixtures
259 Misc. Furniture and Fixtures
332 Iron and Steel Foundries
335 Nonferrous Rolling and Drawing
336 Nonferrous Foundries....... . .. S ddkR
339 Misc. Primary Metal Products
342  cutlery, Handtools, and Hardware
343 Plumbing and Heating, Except Electric
344 Fabricated Structural Metal Products
345 Screw Machine Products, Bolts, Etec.

346 Metal Forgings and Stampings

347 Metal Services, n.e.c.

348 Ordnance and Accessories, n.e.c.

349 Misc. Fabricated Matal Products Rk
351 Engines and Turbines

352 Farm and Garden Machinery

353 Construction and Related Machinery *dek
354 Metalworking Machinery *ked
355 Special Industry Machinery *deok
356 General Industrial Machinery Rdkk
357 Office and Computing Machines k&
358 Refrigeration and Service Machinery

359 Misc. Machinery, Except Electrical k&
361 Electric Distributing Equipment ok
362 Electrical Industrial Apparatus *hk
364 Electric Lighting and Wiring Equipment 2 1
366 Communication Equipment kb
367 Electronic Components and Accessories ke
369 Misc. Electrical Equipment and Supplies *
371 ‘Motor Vehicles and Equipment

372 Aircraft and Parts

376 - Guided Missiles, Space Vehicles, Parts

. 378 Misc. Transportation Equipment

~ 381 Engineering and Scientific Instruments Tk
382 Measuring and Controlling Devices ek

39 Misc. Manufacturing Industries _
401 Railroads - Maintenance '
458 Air Transport - Maintenance

16



TABLE 7. (CONTINUED)

H

8IC Code, SIC Code
1972 Redef ined
Basis Indusggy Name in 1987
753 Auto Repair ]

Misc. = Miscellaneous.
n.e.c. = Not elsewhere classified.

Sources: U.S. Department of Commerce, Bureau of the Census, 1982
. - Census of Manufactures, 1987 Census. of . Manufactures... ..

17



_ Eleven 3-digit industries did change in aggregate
terms. These eleven were SICs 354, 355, 356, 357, 359, 362,
364, 366, 369, 381, and 382. For more specific information
on how these industries changed refer to Appendix A. There
were changes in SIC 367, but it is not known whether they
were merely redlstributiva or affecting the aggregate.

Tahle 8 compares 1987 and 1982 revenues for the user
industries. Revenues are reported in nominal dollars. The
two years are comparable except for those industries whose
redefinition in 1987 resulted in aggregate changes. These
include SICs 354, 355, 356, 357, 389, 362, 364, 366, 369,
381 and 382. SIC 371, Motor Vehicles and Equipment, had
revenues of $205.9 billion in 1987, the highest among the
industries under consideration. It also had the most -
revenue in 1982. SIC 339, Miscellaneous Primary Metal
Products, had the least revenue, $2.9 billion, in 1987.

Table 9 lists the number of establishments,
employment, and revenue in 1987 of the industries using
degreasing equipment. It is evident from the table that the
114,601 establishments in SIC 753, Auto Repair, wera the
most in any industry. This total was comparable to the
140,880 establishments of the 36 industries in
manufacturing. The second largest industry in terms of
total establishments is SIC 359, Industrial Machinery, Not
Elsewhere Classified, with 22,348. The fewest number of
establishments, 141, were in SIC 376, Guided Missiles, Space
Vehicles, Parts.

Employment in the user industries ranged from 31,800
in SIC 339, Miscellaneous Primary Metal Products, to 751,400
in SIC 371. Revenue ranged from $2.9 billion in SIC 339 to
the $205.9 billion in sIc 371. .

To provide a more detailed picture of the number of
establishments and revenue, Table 10 and Table 11

18
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disaggregate these two statistics by the employment-~-gize
class of the establishments in each user industry. 1In Table
10 the distribution of establishments is addressed. The
auto repair industry, SIC 753, had the greatest percentage
(98%) of establishments employing zero to 19 employees., In
contrast, only 23 percent of the establishments in SIC 376
had 19 or fewer employees., For establishments with 20 to 99
employees, SIC 332, Iron and Steel Foundries, had the
highest concentration (39%); only two percent of the
establishments in SIC 753 had that number of employees.
Finally, 51 percent of the establishments in SIC 376
employed more than 100 people. In SIC 753, no
establishments existed which fell into this category.

Table 11 details the distribution of revenue in the

‘user industries by employment-size class. Some data ware

not disclosed, or were unavailable. In many cases, the user
industries had the greatest percentage of revenue being
generated by the establishments with the most employees. A
marked example of this phenomenon is SIC 372, Aircraft and
Parts; 97 percent of this industry’s revenue was earned by
establishments employing more than 100 people. Exceptions
include SICs 347 and 359; establishments with 20 to 99
employees had the most revenue for thesa two industries.

Table 12 lists the capacity utilization rates for the
industries from 1985 to 198s. These utilization rates are
practical rates, derived by dividing actual output by the
engineering capacity. The trends in each industry vary both
by percentage of capacity utilized and in which year the
highest utilization rate occurred. sIC 3?9, Miscellaneous
Transportation Equipment, typically had the lowest
utilization rates over the four~-year period. The highest
utilizatien rates on average were achieved by SIC 342,
Cutlery, Handtools, and Hardware.
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Exports, importe, and the halanca af trade for each
user industry are listed in Table 13. SIC 371, Motor
: Vehicles and Equipment, had a trade deficit of -$47.5
billion, the largest of any of the 39 .industries. The
largest trade surplus was $25.3 billion in sSIC 372, Aircraft
and Parts.

This industry’s exports as a percentage of revenue,
42 percent, is the highest among the user industries (Table
14). At the other extreme, less than one percent of SIC
376’s revenue came from exports.

Profitability data are not available at the 3-digit
SIC level. Therefore, Table 15 lists the average after-tax
income of the two-digit categories in which the user
industries in manufacturing are contained. SIC industries .
401, 458, and 753 are the only exceptions. The
profitability data are survey data taken from Dun and
Bradstreet’s ju rmg _and Key Busine Ratios
as the Bureau of the Cansus’ Qgg::gzlx_zinangigl_ﬂgggx_.
For SICs 33 through 38 the average income after taxes is the
average of the sum of quarterly ratios for 1990. The
average income after taxes for each four-digit industry
comprising SICs 25 and 753 were averaged to come up with a
ratio for the two industries. The profitability ratios
ranged from 6.6 percent in SIC 38, Instruments and Related
Products, to 1.3 percent in SIC 37, Transportation
Equipment.

Output forecasts for industries using degreasing
equipment are presented in Tablae 16.% Average annual rates
between 1992 and 1997 range from 0.39 percent in SIC 348,
Ordnance and Accessories, n.e.c. to 9.64 percent in SIC 357,
Computer and Office Equipment. .

The growth rates in output underscore the diversity
of industries engaged in degreaeing operations. For
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TABLE 15. AVERAGE AFTER-TAX PROFIT MARGIN
- IN THE INDUSTRIES USING DEGREASING
EQUIPMENT: 1990

e ——

Average After-

Tax Profit
SIC Code Industrg Name Margin
25 - Furniture and 4.8%
. Pixtures
33 - Primary Metals 2.6%
. . Industries S
34 Fabricated Metal _ 3.4%
Products
35 Industrial 4.4%
Machinery and
Equipment
36 Electronic and 3.0%
Other Electric
Equipment
37 Transportation 1.3%
Equipment
38 Instruments and 6.6%
Related Products
39 Migc. N.A
Manufacturing
Industries
401 Railroads - N/A
Maintenance
458 Air'Transport - N/A
Maintenance .
753 Auto Repair 6.0%

Mise. - Miscellaneous.
N/A = Not available.

Sources: Dun and Bradstreet Information Services.
- sSlhe t
1990-1991; U.S. Department of Commerce,
Bureau- of the Census. Quarterly '
i ;, First Quarter 1991.
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example, the range of annual averages in SIC 33, (Primary
Metals Industry, SIC 34, Fabricated Metal Products, except
Hachinery and Transportation Equipment), and SIC 35
(Industrial and Commercial Machinery and Computer
Equipment), is 0.94 percent to 3.16 percent, 0.39 percent to
3.15 percent, and 2.97 percent to 9.64 percent.

- Industries with exceptionally high average growth
rates are SIC 357 Electronic Components and Accessories,
with a rate of 9.64 percent, and SIC 367, with a rate of
8.45 percent. Those with very low growth rates are SIC 332
Iron and Steel Foundries, with a rate of 0.94 percent, and
SIC 348, Ordnance and Accaessories, n.e.c., with a rate of
0.39 percent.

1.5 BAutomotive Repair Industry .

Almost 50 perceht‘of the establishments identified as
users of degreasing equipment is accounted for by SIC 753,
Automotive Repair Shops. The industry ranks fifth-highest
in terms of employment. For these two reasons and the fact
that auto repair shops are labor-intensive, low-margin
operations, it may be that firms in this industry will
experience disproportionate economic impacts. Thus, it
nNecessary to profile the industry in order to assess the
magnitude of the impacts resulting from the NESHAP.

SIC 753 is a heterogenous industry consisting of
seven four-digit SIC industries. These industries are Top,
Body, and Upholstery Repair Shops and Paint Shop (SIC 7532),
Automotive Exhaust System Repair Shops (SIC 7533), Tire
Retreading and Repair Shops (SIC 7534), Automotive Glass
Replacement Shops (SIC 7536), Automotive Transmission Repair
Shops (SIC 7537), General Automotive Repair Shops (SIC
7538), and Automotive Repair Shops, Not Elsewhere Classified
(SIC 7539). Statistics concerning all seven four—dlgit
industries are presented in Tables 17 through 20,
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TABLE 20. DISTRIBUTION OF REVENUE IN SIC 753 BY
FOUR-DIGIT INDUSTRIES, 1987

%

Average
Revenue Per
Establishment
SIC Code = Industry Name Revenue (10°%) ($)
7532 Top, Body, and 9,312.3 282,611
Upholstery
Repair Shops
and Paint
Shops

7533 Automotive 1,466.8 298,737
Exhaust System o
Repair Shops

7534 Tire _ 1,104.0 ) 572,021
Retreading and :
Repair Shops

7536 Automotive 1,278.0 361,630
Glass
Replacement
Shops

7537 Automotive . 1,394.0 220,047
Transmission
Repair Shops

7538 Ganeral 11,872.5 214,506
. Automotive
Repair Shops

7539 Autonotive ) 2,236.7 233,160
Repair Shops,
Not Elsewhere
Classified

753 Automotive 28,664.2 250, 122
Repair Shops '

Sources: Gale Research Inc. ’
Detroit, MI, 1992; U.S. Department of Commerce, Bureau
of the Census. 1987 Census of Service Industries.



automotive aftermarket. The aftermarket consists of part-
producing £irms and outlets that service and repair the more
than 180 million vehicles in the U.S. in 1992.% pata for
all three industries are presented in Tables 21 through
9=24.

In Table 21, the number of establishments and firms
in each industry is shown. The 114,601 automotive repair
shops accounted for 58.9 percent of all establishments in
the three industries in 1987. These establishments were
owned by 109,939 firms. SIC 551 accounted for 14.6 percent
of all establishments and SIC 554 26.5 percent.

The various legal forms of firms in the three
industries are listed in Table 22. The majority of gasoline
service stations and automotive reﬁair shops were individual
proprietorships. Eighty-eight pefcent of motor vehicle
dealers were corporations. For SICs 554 and 753,
corporations accounted for 33.7 percent and 42.4 percent of
all firms. _

As can be seen in Table 23, SIC 551 employed,
approximately 1.9 times more personnel than SIC 753 in 1987;
it employed 3.1 times more than SIC 554. These differences
in part account for the larger average number of employees
in SIC 551 in comparison to the other two industries.

Motor vehicle dealers also had much higher revenues
in 1987 than the other two automotive service sectors (Table
24). In that year, revenue for SIC 551 was $280,529.2
million. It is important to note, however, that much of
this revenue is attributable to motor vehicle sales. Tt is
not known what percentage was accounted for 5y service f
operations. The same is true of gasoline service stations
which derive income from gasoline saleé, .

. More recent data concerning the average repair angd-
service dollar volume earned in 1990 by selected parts of
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TABLE 21. NUMBER OF ESTABLISHMENTS AND FIRMS IN SICS
551, 554, AND 753, 1987

m

Industry
SIC Code Name Establishments Firms
551 Motor 28,320 26,997
Vehicle
Dealers (New
and Used)
554 Gasoline 51,682 N/A
Service '
Stations
753 Automotive 114,601 109,939
Repair shops
Total 194,603 + N/A

‘Includes only those establishments with automotive
service bays. These establishments account for
approximately 45 percent of the total number of
gasoline service stations (114,748).

N/A = Not available.

Sources: U.S. Department of Commerce, Bureau of the

Census. 1987 Census of Retail Trade,1987
Census of Service Industries. ‘
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TABLE 22. LEGAL FORMS OF FIRMS IN SICS
' 551, 554, AND 753, 1987

M

Indivi=-
dual
Total Pro-
SIC Industry Number Corpor- prietor- Partner-
Code Name of Firms ations® ships’®  ships® Other
551 Motor 26,997 23,626 2,365 660 346
Vehicle
Dealers
(New and- - .
~ Used)
554 Gascline 76,041" 25,632° 44,141"° 5,570° 698"
Service
Stations
753 Automo- 109,939 46,665 55,342 7,856 76
tive
Repair
Shops

Total 212,977 95,923 101,848 14,086 1,120

. "These figures apply to all establishments in SIC 554,

regardless of whether or.not they have an automotive
service bay.

‘Corporations are business firms that have the legal status of a
fictional individual, which is owned by stockholders, and run
by a set of elected officers and a board of directors.

*Proprietorships are business firms owned by a single person.

‘Partnerships are business firms whose owenrship is shared by a
fixed number of proprietors.

Sources: U.S. Department of Commerce, Bureau of the Census.
: 9 ns taj ade, 1987 Censug of Service

industries.
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TABLE.23. EMPLOYMENT STATISTICS FOR SICS
551, 554 and 753, 1987

M

Average Number
of Employees

Employment Per
SIC Code Industry Name (10%) Establishment®
§51 Motor Vehicle - 939.9 33
Dealers (New
and Used)
554 Gasoline 307.2¢ 6"
Service
Stations
753 Auto Repair 485.6 4
Shops
Total 2,172.2

These figﬁres apply only to those gasoline service
stations with automotive service bays.

Sources: U.S. Department of Commerce, Bureau of the

Census. 1987 Census of Retail Trade, 1987
Census of Service Indugtries. :

48



TABLE 24. REVENUE STATISTICS FOR SICS
551, 554 and 753, 1987

e I ———

Average
Revenue Per
Establishment
SIC Code Industry Name Revenue (10%) ($)
551 . Motor Vehicle 280'529'2..- 9,905,692*
Dealers (New -
and Used) _
554 Gasoline 37,939.1% 734,087
Service
Stations _
753 Auto Repair 28,664.2 250,122
Shops

Not all revenue is attributable to motor vehicle
-servicing.

*These figqures apply only to those gasoline serv1ce
stations with automotive service bays.

Sources: U.S. Department of. Commerce, Bureau of the

Census. 1987 Cengus of Retajl Trade, 1987
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TABLE 25. AVERAGE ANNUAL REPAIR AND -
' ' SERVICE DOLLAR VOLUME AND
AVERAGE NUMBER OF BAYS FOR
SELECTED AUTOMOTIVE SERVICE

INDUSTRIES
M—
: Average Annual Average

. Repair and Service Number of
Industrg_ Dollar Volume, 1990 Bays, 1990

Repair Shops 300,000 5.2

Service 151,000 2.8
Stations .

Body Shops - 359,000 8.8
Car/Truck 1,640,000 17.2
Dealerships -

Tire Dealers 195,000 3.9

Source: i . October 1990,

pp. 1-TAP - 34~TAP.
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the service industry are contained in Table 9-25. Car/Truck
Dealerships earned more than four times the service revenue

of the second ranked industry, Body Shops. They almost had

twice as many service bays on average as body shops. Repair
shops, tire dealers, and service stations were ranked third,
fourth, and fifth, respectively.

' These statistics, however, do not-address‘the market
share controlled by each automotive service industry. The
market share controlled by each industry is a function of
_both average revenue'par establishment and the nunmber of
' establishments in an industry. It should also be noted that
some consumers do their own maintenance work. Standard and
Poor’s Corporation reported total service market shares for
1990 using a slightly different format for describing the -
industries. General and Specialty Repair Shops controlled
28 percent of the market, Service Stations 27 percent, New
Car Dealers 21 percent, Auto Discount and Department Stores,
16 percent, and Tire Stores 8 percent.* So while the .
Car/Truck Dealership industry earns much more service
revenue on average, it ranks only third in market share
-because it has less establishments than the other
industries. _

The automotive repair industry’s output growth has
historically followed the trend for the overall econony . ¥
Factors influencing the industry’s output include changes in
disposable income, the number of miles driven, and the
quality and durability of vehicles and their parts.
Conventional wisdom holds that fewer vehicle sales result in
increased aftermarket sales because consumers spend more on
repair instead of new cars.> However, as the economy
contracts, disposable income declines. Thus, consumers tend
to delay scheduled and discretionary maintenance. This
lengthening of the "repair cycle" has the effect of reducing
the total number of service establishments.
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The aforementioned factors caused the growth in
aftermarket sales to fall in 1991.% Many people delayed
maintenance work due to the economic downturn. At the same
time, there was a decline in the growth rate of the numher
of miles driven in 1991. However, the aftermarket is
expected to return to its average annual growth rate of
about two percent; the demand for scheduled repairs and
naintenance is expected to improve.®

Beyond these business cycle effects, average annual
growth in the aftermarket has slowed since 1980.“ Three
factors have contributed to this decline:

® A greater number of new vehicles are on the road,

as the number of vehicles scrapped annually has
been increasing. '

® Original parts are increasingly well-designed and

engineered, and are lasting longer.

¢ Specific diagnostic technologies more accurate;u

identify parts that are likely to fail, reducing
the practice of routine parts replacenent.

Thus, average annual grewth is not expected to exceed
two percent in the 1990s.

The single largest growth potential for the
aftermarket products and services is the "untapped"
aftermarket according to the Motor and Equipment
Manufacturers Association (MEMA)." fThe "untapped" market
represents unperformed maintenance. Currently, it is
estimated that $47.4 billion is the size of this market.
Making consumers aware of the need for preventive wvehicle
maintenance shauld help open the market. However, this
phenomonon has:existed for decades, and cannot be expected
to significantly alter growth rates in the industry.*
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